On the other hand, another type of traps is observed in higher temperatures. Fig. 6 shows the G p /ω-F curves of the sample N 2 measured at -15°C and the calculated G p /ω-F curve under the amount of SPF of 2.6. It is found that the broadening of the peak of measured G p /ω-F curves near midgap is much smaller than that of the calculated G p /ω-F curve. It is also confirmed that the peak heights decrease with approaching the flatband condition. The activation energies (E a ) of the time constant at Fermi level of 0.0 (midgap) and -0.1eV (depletion region) were estimated from the temperature dependence, as shown in Fig. 7 . E a at midgap is almost a half of the bandgap. It is found that E a increases with decreasing the surface Fermi level from 0.0 eV to -0.1 eV, though the energy difference between E f and E v decreases. This result suggests that this type of interface traps is interacting with minority carriers. The energy distributions of the time constant estimated from the G p /ω-F peaks measure at -15°C are shown in Fig. 8 . The small energy dependence of the time constants, observed for all the samples, is not in agreement with a gradient of 1/kT expected for conventional interface traps obtained in Si MOS interfaces. Figure 9 shows the amount of SPF measured from the main peak measured at -15°C for the capacitors with various interfaces and the calculated one from the ∆V FB of the sample N 2 . The amounts of SPF in all the samples are much smaller than the calculated one. The interaction of both carriers and interface traps, and the contribution of bulk traps could intricately influence these behaviors.
The behaviors of Ge MIS interface traps, experimentally obtained in this study, is summarized in Fig. 10 . It can be concluded that there exist two types of interface traps at a given surface potential. One type of traps with a shorter time constant, observed in lower temperature, interacts with majority carriers and provides a broader conductance peak. This type of traps is quite similar to the conventional one seen in Si MOS interfaces. The other type of traps with a longer time constant, observed in higher temperature, can interact with minority carriers and provides a narrower peak. Although the physical origin of these traps has not been clear yet, the longer time constant can be explained by lower capture-emission probability due to the interaction with minority carriers. Note here that interface traps observed at room temperature are in the category of this latter type.
Conclusions
The conductance method in depletion region for the Ge MIS near room temperature has revealed that Ge MIS interface states are composed of two types of interface traps; one to interact with majority carriers and the other to interact with minority carriers because of the narrow bandgap of Ge than Si. 
